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Amendroents to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims; 

1 1 . (currently amended) A data storage system wherein end-user data is transferred between 
a host computer and a bank of disk drives through an interfece, such interface, comprising: 

a memor y havine a memorN^ reeion. such memorv region having a data tx)rt; 

a plurality of directors, at least one front-end one of the directors being in 
communication with the host computer and at least one rear-end one of the directors being in 
communication with the bank of disk drives, each one of the directors comprising: 

a central processing unit; 

an interface state data bus section, for carrying interlace state data, such 

interface state data bus section being in communication vntii both: 

(a) the at least one front-end one and the at least one rear-end one of the 
directors; and 

(b) the data port of the memorv region: 

^a plurality of end-user data busses, for carrying end-user data, each one of the 

plurality of end-user data busses having a first end coupled to a corresponding one of the 
plurality of directors and a second end coupled to th e data port of the memoryjegion; and 

wherein the central processing units of such plurality of directors control the end-user 
data transfer between the host computer and the bank of disk drives through the memory via 
the end-user data busses in response to interface state data generated by the directors, such 
generated interface state data being transferred among the directors via the interface state 
data bus section. 
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12. (previously presented) The system recited in claim 1 1 wherein the end-users data busses 
are serial busses. 

1 3. (previously presented) The system recited in claim 1 1 wherein the interface state data bus 
section includes parallel busses. 

14. (previously presented) The system recited in claim 13 wherein the parallel busses are 
coupled to the directors in a multi-drop configuration. 

1 5. (previously presented) The system recited in claim 1 3 wherein the end-user data busses 
are serial busses. 

16. (previously presented) The system recited in claim 15 wherein the parallel busses arc 
coupled to the directors in a multi-drop configuration. 

17. (currently amended) The system recited in claim 1 1 including a coupling node and 
wherein eaeh-the memory has a plurality of the memory re gions and wherein the each one of 
tlie end-user data buses is coupled to the plurality of memory r egions selectively througji 
coupling node. 

1 8. (previously presented) The system recited in claim 17 wherein the coupling node 
includes a cross-bar switch. 
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19. (previously presented) The system recited in claim 1 3 wherein the interface state data bus 
section includes a plurality of parallel busses* each one thereof being coupled to a one of the 
plurality of directors and to the memory. 

20. (currently amended) A method of operating a data storage system wherein end-user data 
is transferred benveen a host computer and a bank of disk drives through an interface, such 
method comprising: 

p roviding a memory having a memory region, such region havin g a data port: 
providii^ a pl urality of directors, each one of the directors having a central 
processing unit, at least one front-end one of the directors being in communication with the 
host computer and at least one rear-end one of the directors being in communication with the 
bank of disk drives; 

providing a plurality of interface state data busses for carrying interface state data, 
such interface state data busses being in communication with both: 

(a) the at least one front-end one and the at least one rear-end one of the 

directors; and 

(b) the data port of the m emor y region : 

providing a plurality of end-user data busses, for carrying end-user data, each one 
of the plurality of end-user data busses having a first end coupled to a corresponcfing one of 
the plurality of directors and a second end coupled to the data port of the m emor y region: and 

wherein the central processing units of such plurality of directors control the end- 
user data transfer between the host computer and the bank of disk drives through the memory 
via the end-user data busses in response to interface state data generated by the directors, 
such generated interface state data being transferred among the directors via the intcifece 
state data bus. 
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21 . (currently amended) A data storage system wherein end-user data is transfened between 
a host computer and a bank of disk drives through an interface, such interface, comprisuig: 

a memorv havigg a memory region such region having a data port : 
a plurality of directors, each one having a central processing unit, at least one 
fi-ont-end one of tfic directors being in coromunicaiion with the host computer and at least 
one rear-end one of the directors bemg in communication with the bank of disk drives; 

an interface state data bus section, for carrying interface state data, such interface 
state data bus section being in communication with the at least one front-end one and the at 
least one rear-end one of the directors and the data port of the memory region : 

a plurality of end-user data busses, for carrying end-user data, each one of the 
plurality of end-user data busses having a first end coupled to a corresponding one of the 
plurality of directors and a second end coupled to the data port of the memor y region: and 

wherein such central processing units of the pltirality of directors control the end- 
user data transfer between the host computer and the bank of disk drives via the end-user 
data busses in response to interface state data generated by the directors, such generated 
interface state data being transferred among the directors via the interface state data bus 
section. 

22. (previously presented) The system recited in claim 21 wherein the end-users data busses 
are serial busses. 

23. (previously presented) The system recited in claim 21 wherein the interface state data bus 
section includes parallel busses. 

24. (previously presented) The system recited in claim 23 wherein the parallel busses are 
coupled to the directors in a multi-drop configuration. 
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25. (previously presented) The system recited in claim 23 wherein the end-user data busses 
are serial busses. 

26. (previously presented) The system recited in claim 25 wherein the parallel busses are 
coupled to the directors in a multi-drop configuration. 

27. (currently amended) The system recited in claim 21 including a coupling node and 
wherein eaeb-the memory has a plurality of the memory r egions and wherein the each one of 
the end-user data buses is coupled to the plurality of memory regions selectively through 
coupling node. 

28. (previously presented) The system recited in claim 23 wherein the interface state data bus 
section includes a plurality of parallel busses, each one thereof being coupled to a one of the 
plurality of directors and to the memory* 

29. (currently amended) A method of operating a data storage system wherein end-user data 
is transferred between a host computer and a bank of disk drives through an interface, such 
method comprising: 

providing a memor y having a memory regioru such memory regi on having a data 

port; 

providing a plurality of directors each one of the directors having a central 
processing unit, at least one front-end one of the directors being in communication with the 
host computer and at least one rear-end one of the directors being in commimication with the 
bank of disk drives; 
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providing an interface state data section for carrying interface state data, such 
interface state data section being in communication with the at least one front-end one and 
the at least one rear-end one of the directors and the data port of th e memory region: 

providing a plurality of end-user data busses, for carrying end-user data, each one 
of the plurality of end-user data busses having a first end coupled to a corresponding one of 
the plurality of directors and a second end coupled to th e data port of the memoryjegiwi; and 

wherein such central processing units of the plurality of directors control the end- 
user data tr^sfer between the host computer and the bank of disk drives and the memory via 
the end-user data busses in response to interface state data generated by the directors, such 
generated interface state data being transferred among the directors. 

30. (currently amended) A data storage system wherein end-user data is transferred between 
a host computer and a bank of disk drives through an interface, such interface, comprising: 

a memory having a memorv region, such memory region having a data port: 
a plurality of directors, each one thereof having a central processing unit, a front- 
end portion of such plurality of directors being in communication with the host computer, 
and a rear end portion of such plurality of directors being in communication with the bank of 
disk drives; 

an interface state data hm section^ for carrying interface state data, such interface 
state data bus section being in communication with both the front-end portion of the plurality 
of directors and the rear end portion of the plurality of director s and the data port of the 
memorv region : 

a plurality of end-user data busses, for carrying end-user data, each one of the 
plurality of end-user data busses having a first end coupled to a corresponding one of the 
plurality of directors and a second end coupled to the data port of the m emorv region: and 

v^erein the central processing units of such plurality of directors control the end- 
user data transfer between the host computer and the bank of disk drives through the memory 
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via the end-user data busses in response to interface state data generated by the directors, 
such generated interface state data being transferred among the directors, 

3 1 . (previously presented) The system recited in claim 30 wherein the end-users data busses 
are serial busses. 

32. (previously presented) The system recited in claim 30 wherein the interface state data bus 
section includes parallel busses, 

33. (previously presented) The system recited in claim 32 wherein the parallel busses are 
coupled to the directors in a multi-drop configuration. 

34. (previously presented) The system recited in claim 32 wherein the end-user data busses 
are serial busses. 

35. (previously presented) The system recited in claim 34 wherein the parallel busses are 
coupled to the directors in a multi-drop configuration. 

36. (currently amended) The system recited in claim 30 including a coupling node and 
wherein earfi the memory has a plurality of the memory r egions and wherein the each one of 
the end-user data buses is coupled to the plurality of regions selectively through coupling 
node. 

37. (previously presented) The system recited in claim 36 wherein the coupling node 
includes a cross-bar switch. 
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38. (previously presented) The system recited in claim 32 wherein the interface state data bus 
section includes a plurality of parallel busses, each one thereof being coupled to a one of the 
plurality of directors and to the memory. 

39. (currently amended) A method of operating a data storage system wherein end-user data 
is transferred between a host computer and a bank of disk drives through an interface, such 
method comprising: 

providing a memory having a memory region, such memory region having a data 

Qort; 

providing a plurality of directors, each one of the directors having a central 
processing unit, a front end portion of the directors being in communication with the host 
computer and a rear end portion of the directors being in communication wift the bank of 
disk drives; 

providing an interface state data section for carrying interface state data, such 
interface state data section being in communication with the front end portion of the 
directors and the rear end portion of the directors and the data port of th e memory region; 

providing a plurality of end-user data busses, for carrying end-user data, each one 
of the plurality of end-user data busses having a first end coupled to a corresponding one of 
the plurality of directors and a second end coupled to the data port of the m emory region ; and 

wherein the central processuig units of such plurality of directors control the end- 
user data transfer between the host computer and the bank of disk drives and the memory via 
the end-user data busses in response to mtcrface state data generated by the directors, such 
generated interface state data being transferred among the directors. 

40. (cuirently amended) A data storage system wherein end-user data is transferred between 
a host computer and a bank of disk drives through an interface, such interface, comprising: 

10 
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a memory having a memory repioa. such memory region h aving a data port: 
a plurality of directors, comprising: 

a plurality of front-end directors, each one of such fix>nt-end direcytors 

having a central processing unit, such plurality of front end directors being in communication 
with the host computer, and 

a plurality of rear end directors, each one of the rear-end directors 

having a central processing unit, such plurality of rear end directors being in communication 
with the bank of disk drives; 

^an interface state data bus section, for carrying interface state data, 

such interface state data bus section being in communication with both the front-end portion 
of the plurality of directors and the rear end portion of the plurality of director s and the data 
port of the memory region ; 

a plurality of end-user data busses, for carrying end-user data, each one of a 
first portion of the plurality of end-user data busses having a first end coupled to a 
corresponding one of the plurality of fit>nt end duectors and a second end coupled to the 
memory and each one of a second portion of the pluralit>' of end user data buses having a tlrst 
end coupled to a corresponding one of the plurality of rear end directors and a second end 
coupled to th e data port of the memor y region : and 

wherein the central processing units of such plurality of directors control the end- 
user data transfer between the host computer and the bank of disk drives through the memory 
via the end-user data busses in response to interface state data generated by the directors, 
such generated inter&ce state data being transferred among the directors. 

41 . (previously presented) The system recited in claim 40 wherein the first portion of the 
end-users data busses comprises a plurality of serial busses. 

42, (previously presented) The system recited in claim 40 wherein the second portion of the 
interface state data bus section comprises a plurality of serial busses. 
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43. (previously presented) The system recited in claim 42 wherein the first portion of the 
end-users data busses comprises a plurality of serial busses. 

44. (currently amended) A method of operating a data storage system wherein end-user data 
is transferred between a host computer and a bank of disk drives through an interface, such 
method comprising: 

providing a memory having a memory region with a data port : 
providing a plurality of directors, such plurality of directors comprising: 

a plurality of front end directors, each one thereof having a central processing 
unit, such plurality of front end directors being in communication with the host computer, 
and; 

a plurality of rear end directors, each one thereof having a central processing unit, 
such plurality of rear end directors being in communication with the bank of disk drives; 

providing an interface state data section for carrying interface state data, such 
interface state data section being in communication with the plurality of front end directors 
and the plurality of rear end directors and the data port of the memorv region: 

providing a plurality of end-user data busses, for carrying end-user data, each one 
of a first portion of the plurality of end-user data busses having a first end coupled to a 
corresponding one of the plurality of front end directors and a second end coupled to the 
memoty and each one of a second portion of the plurality of end user buses having a first end 
coupled to a corresponding one of the plurality of the rear end directors and a second end 
coupled to the data port of the m emor y region: 

wherein the central processing units of such plurality of directors control the end- 
user data transfer between the host computer and the bank of disk drives and the memory via 
the end-user data busses in response to interface state data generated by the directors, such 
generated interface state data being transferred among the directors. 
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45. (previously presented) The method recited in claim 44 wherein the first portion of the 
end-users data busses is provided with a plurality of serial busses. 

46. (previously presented) The method recited in claim 44 wherein the second portion of the 
interface state data bus section is provided with a plurality of serial busses. 

47. (previously presented) The method recited in claim 46 wherein the first portion of the 
end-users data busses is provided with a plurality of serial busses. 

48. (currently amended) A system, comprising: 

a plurality of directors, each one of the directors having an end user data port and an 
interface state data port; 

a cache memory having a memory region, such memory region havin g a data port 
coupled to the end user data port and the interface stale data port of one of the 
director sc ouplod to the cnduoer data port s of th e plurality of dir e ctors ; 

wherein the directors control end user data transfer with end user data in such end user 
data transfer passing through the cache memory in response to interface state data passing 
through the interface state data ports of the directors. 

49. (currently amended) A data storage system for transferring data between a host computer 
and a bank of disk drives tbrouj^ a system interface, such system interface comprising: 

a plurality of first directors coupled to host computer, each one of the first directors 
having an end user data port and an interface state data port; 

a plurality of second directors coupled to the bank of disk drives, each one of the 
second directors having an end user data port and an interface state data port; 

a cache memory having a memory region, such memory region hav ing a data port 
coupled to the an interface state data port and the end user data of one of the first 
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directorspo rt oad us e r data ports of the plurality of first dir e ctors and gcoopd dir e ctors ; j 

wherein the first and second directors control end user data transfer between the host 
computer and the bank of disk drives with end user data in such end user data transfer passing 
through the cache memory in response to interfece state data passing between the first director 
and the second director through the interface state data ports of the plurality of first directors 
and Ae plurality of second directors. 

50. (currently amended) A system, comprising: 

a plurality of directors, each one of the directors having frii-anend user data port and j 
an interface state data port; 

a cache memory having a memory region, such region having a data p ort coupled to 
the end user data port and the interface state data port of one of the directors ; 

wherein the directors control end user data transfer with end user data in such end user 
data transfer passing to the cache memory through the end user data ports in response to 
interface state data passing through the interface state data ports of the directors. 

51 . (currently amended) A data storage system for transferring data between a host computer 
and a bank of disk drives through a system interface, such system interface comprising: 

a plurality of first directors coupled to host computer, each one of the first directors 
having an end user data port and an interface state data port; 

a plurality of second directors coupled to the bank of disk drives, each one of the 
second directors having an end user data port and an interface state data port; 

a cache memor v having a memory region, such region having a data port coupled to 
the end user data port and the interface state data port of one of the directors: 

wherein the first and second directors control end user data transfer between the host 
computer and the bank of disk drives with end user data in such end user data transfer passing 
through the end user data ports in response to interface state data passing between the first 
director and the second director through the interface state data ports of the plurality of first 
directors and the plurality of second directors. 
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52. (currently amended) A system, comprising: 

a plurality of directors; 

a cache memory in communication with the plurality of directors, such memory 
having a memory region, such memory region having a data port, 

wherein the directors control end user data transfer with end user data in such data 
transfer passing to the cache memory through an end user data conununication chamiel in 
response to interface state data passing through the directors through a different, interface state 
data communication channeliai^ 

wherein the data port is coupled to the plurality of directors tfirough the end user data 
communication channel and through the interface state data comm unication channel. 

53. (currently amended) A data storage system for transferring data between a host computer 
and a bank of disk drives through a system interface, such system interface comprising: 

a plurality of first directors coupled to host computer; 

a plurality of second directors coupled to the bank of disk drives; 

a cache memory in conmiunication with the plurality of directors^ such memory 
having a memory region, such memory region having a data port . 

wherein the first and second directors control end user data transfer between the host 
computer and the bank of disk drives with end user data in such end user data transfer passing 
through an end user communication chaimel in response to interfajce state data passing between 
the first director and the second director through a different, interface state data communication 
pad i: and 

wherein the data port is coupled to the plurality of directors through the end user data 
communication channel and through the interface state data commun ication channel. 

. 54. (currently amended) A system, comprising: 

a plurality of directors, each one of the directors having an end user data port and an 
interface state data port, one of such ports being coupled to a crossbar switch; 

a cache memory coupled to the end user data ports of the plurality of directors having 
a memory^ region, such region having a data port coupled to the end user data p ort and the 
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interface state data vort of one of the directors ; 

wherein the directors control end user data transfer with end user data in such end user 
data transfer passing through the cache memory in response to interface state data passing 
through the interface state data ports of the directors. 

55. (currently amended) A data storage system for transferring data between a host computer 
and a bank of disk drives through a system interface, such system interface comprising: 

a plurality of first directors coupled to host computer, each one of the first directors 
having an end user data port and an interface state data port; one of such ports being coupled 
to a crossbar switch 

a plurality of second directors coupled to the bank of disk drives, each one of the 
second directors having an end user data port and an interface state data port, one of such 
ports being coupled to a crossbar switch; 

a cache memory coupled to the end user data ports of the plurality of first directors 
and second director s having a memory region, such region having a data po rt coupled to the 
end user data port and the interface state data port of one of the directors : 

wherein the first and second directors control end user data transfer between the host 
computer and the batrfc of disk drives with end user data m such end user data transfer passing 
through the cache memory in response to interface state data passing between the first director 
and the second director through the interface state data ports of the plurality of first directors 
and the plurality of second directors. 

56. (currently amended) A system, comprising: 

a plurality of directors, each one of the directors having a-ft-anend user data port and 
an interface state data port, one of such ports being coupled to a crossbar switch; 

a cache memory having a memory region, such region having a data port cou pled to 
the end user data port and the interface state data port of one of the directors : 

wherein the directors control end user data transfer with end user data in such end user 
data transfer passing to the cache memory through the end user data ports in response to 
interface state data passing through the interface state data ports of the directors. 
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57. (currently amended) A data storage system for transferring data between a host computer 
and a bank of disk drives through a system interface, such system interface comprising: 

a plurality of first directors coupled to host computer, each one of the first directors 
having an end user data port and an interface state data port, one of such ports being coupled 
to a crossbar switch; 

a plurality of second directors coupled to the bank of disk drives, each one of the 
second directors having an end user data port and an interface state data port, one of such 
ports being coupled to a crossbar switch; 

a cache memory having a memory region, such region having a da ta port coupled to 
the end user data port and the interface state data port of one of the directors ; 

wherein the first and second directors control end user data transfer between the host 
computer and the bank of disk drives with end user data in such end user data transfer passing 
through the end user data ports in response to interface state data passing between the first 
director and the second director through the interface state data ports of the plurality of first 
directors and the plurality of second directors. 

58. (currently amended) A system, comprising: 

a plurality of directors; 

a cache mmiory in communication with the plurality of director s, such memory 
having a memory region, such memory region having a data port 

wherein the directors control end user data transfer with end user data in such data 
transfer passing to the cache memory through an end user data communication channel in 
response to interface state data passing through the directors through a different, interface state 
data communication diannel, one of such channels being coupled to a crossbar switch^and 

wherein the data port is coupled to the plurality of directors through the end user data 
commimication channel and through the interface state data communication channel . 

59. (currently amended) A data storage system for transferring data between a host computer 
and a bank of disk drives through a system interface, such system interface comprising: 

17 
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a plurality of first directors coupled to host computer; 

a plurality of second directors coupled to the bank of disk drives; 

a cache memory in communication with the plurality of director s^ such memory 
having a memory region, such memory region having a data port 

wherein the first and second directors control end user data transfer between the host 
computer and the bank of disk drives vsith end user data in such end user data transfer passing 
through an end user communication channel in response to interface state data passing between 
the first director and the second director through a differ^t, interface state data communication 
channel one of such chaimels being coupled to a crossbar switchiand 

wherein tibie data port is coupled to the plurality of directors through the end user data 
communication channel and through the intCTface state data communication channel 
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